
CSE 202 Final Exam
Fall, 2012

Due Thursday, March 20 at 1 AM

Describe and analyze (including correctness proof and a time analysis) algo-
rithms for any three of the following four problems.

Algorithms may be described at ”high level” in clear mathematical English
and/or in well-documented pseudo-code with explanation in English. You may
use without further proof any algorithm or data structure from the text or in
class, and their correctness and analysis, but be careful. For example, if you
construct a graph with n2 nodes and n3 edges and then run Dijkstra’s algorithm
on the resulting graph, the total run-time is O(n3logn),because Dijkstra’s algo-
rithm is O(ElogV ). If you want to use the correctness of Dijkstra’s algorithm
on the graph, you must check that edge weights are positive, since otherwise
the proof that Dijkstra’s algorithm gives shortest paths does not go through.

If a problem has multiple size parameters, you should express the run-time as
a function of all relevant parameters; e.g., saying maximum bi-partite matching
takes time O(|V ||E|) is more accurate than to say it takes time O(V 3), although
both are correct.

For some problems, correctness may be trivial; for others the analysis may
be trivial. If it is trivial, you do not need to go into detail, but you should at
least give a one or two line explanation. (Conversely, if you only give a one or
two line explanation, I will view this as implicitly claiming that it is trivial.)

Each problem is worth 20 points. Grading may be based on any of the
following that are relevant for the problem: the efficiency of your algorithm;
the correctness and proof thereof; and the time analysis. You only get credit
for what you state and prove: if you give a time analysis of O(n2) for your
algorithm, and the algorithm is in fact O(n log n), your score for efficiency will
be based on your claimed O(n2). The number of points depending on each part
is given after the problem, as well as a ballpark estimate of the time analysis
for my solutions for some of the problem.

k-Select In class, we discussed Select, a deterministic linear time algorithm
that given an unsorted array A[1..n] and an 1 ≤ I ≤ n, returns the I’th
largest element. Generalize this so that, given 1 ≤ I1 < I2 < ...Ik and the
array A[1..n], you find the I1’st largest, the I2’nd largest,... Ik’th largest
in time O(n log k). (4 points correctness and correctness proof, 16 points
efficiency and time analysis.)

Minimizing Recruiters A company knows for each of the n candidates it
wants to interview at a conference the interval (si, fi) of time the candi-
date will be at the conference. It also knows for each of its m recruiters
an interval of time (Sj , Fj) they could be available to attend the confer-
ence. It wants to select the smallest number of recruiters to send to the
conference so that they could talk to all of the candidates, i.e., so that for
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every candidate i, there is a selected recruiter whose availability interval
intersects with the candidates time interval.

(5 points correct algorithm, 10 points correctness proof, 5 points efficiency
and time analysis).

Sum of independent, identically distributed random variables You are
given as input a probability distribution for a random variable X that
takes on values between 0 and k − 1, i.e., given an array X0, Xk−1 with
Xi = Prob[X = i] . In addition, you are given an integer n ≥ 2. Let Sn be
the sum of n different copies of X. You want to compute the probability
distribution for for each 0 ≤ j ≤ kn, Sn,j = Prob[Sn = j].

(8 points correct polynomial time algorithm, 12 points efficiency. Analysis
should be in terms of both n and k.)

Load balancing You have a list of n jobs and m machines, and for each job,
a subset of machines that can perform the job. You need to assign each
job to a machine that can perform it. Your objective is to minimize the
maximum number of jobs assigned to any one machine. (6 pts correct
algorithm, 6 pts correctness proof, 8 pts efficiency)
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